Toll-like receptor 4 facilitates binding of Shiga toxin to colon carcinoma and primary umbilical vein endothelial cells.
Infection with Shiga toxin (Stx)-producing, gram-negative bacteria can induce serious conditions such as dysentery and hemolytic uremic syndrome. In target cells, Stx is internalized by endocytosis, and travels through the Golgi apparatus and the endoplasmic reticulum to reach the cytosol, where it inhibits protein synthesis. Toll-like receptor 4 (TLR4) mediates the recognition of gram-negative bacteria. Here, we have investigated whether the cellular uptake and transport of Stx could involve TLR4. We found that upon small interfering RNA (siRNA)-mediated TLR4 depletion in epithelial colon carcinoma cells, Stx transport to the Golgi was strongly reduced, and this was primarily caused by diminished Stx cellular binding rather than by reduction in toxin uptake or endosome-to-Golgi transport. The reduced cellular binding of Stx upon siRNA-transfection was solely due to TLR4 depletion, because reconstitution of TLR4 expression by the introduction of an siRNA-resistant TLR4 gene completely abolished the TLR4-targeting siRNA-mediated effect. Importantly, the effect of TLR4 depletion was not restricted to cancer cells or epithelial cells, because primary human umbilical vein endothelial cells also displayed reduced Stx binding upon TLR4 depletion. These results indicate that although TLR4 is imperative in innate immunity against gram-negative bacteria, it may be exploited by bacterial toxins, for example Stx, to gain access and entry into cells.